The use of siRNA mediated gene knockdown is continuing to be an important tool in studies of gene expression. siRNA studies are being conducted not only to study the effects of downregulating single genes, but also to interrogate signaling pathways and other complex interaction networks. These pathway analyses require both the use of relevant cellular models and methods that cause less perturbation to the cellular physiology. Electroporation is increasingly being used as an effective way to introduce siRNA and other nucleic acids into difficult to transfect cell lines and primary cells without altering the signaling pathway under investigation. There are multiple critical steps to a successful siRNA experiment, and there are ways to simplify the work while improving the data quality at several experimental stages. To help you get started with your siRNA mediated gene knockdown project, we will demonstrate how to perform a pathway study complete from collecting and counting the cells prior to electroporation through post transfection real-time PCR gene expression analysis. The following study investigates the role of the transcriptional activator STAT6 in IL-4 dependent gene expression of CCL17 in a Burkitt lymphoma cell line (Namalwa). The techniques demonstrated are useful for a wide range of siRNA-based experiments on both adherent and suspension cells. We will also show how to streamline cell counting with the TC10 automated cell counter, how to electroporate multiple samples simultaneously using the MXcell electroporation system, and how to simultaneously assess RNA quality and quantity with the Experion automated electrophoresis system.
1. Remove cells from culture flask and centrifuge the cells to pellet. Remove supernatant and resuspend cells in a known volume of PBS. The cells used in this protocol are suspension cells. If you are using adherent cells you will need to trypsinize before collecting. 2. To determine the number of live cells, stain an aliquot of the cell suspension by mixing it 1:1 with a 0.4% trypan blue solution and pipet 10 μl of the mixture onto a counting slide, and then insert the slide into the TC10 automated cell counter (Bio-Rad Laboratories, Inc). 3. The TC10 cell counter will autofocus to assure the most accurate count, and then proceed with counting. It automatically determines the density of live cells and total cells in the sample. 4. Select view image to display the cells on the viewscreen. Then select the dilution calculator to have the TC10 cell counter automatically calculate the amount of cell mixture that will be needed. 5. This experiment is using a total of three siRNAs: one control siRNA and two different siRNAs targeting the STAT6 gene, plus untransfected controls. This requires 3.6 ml at a final concentration of 5 X 10 6 cells per ml.
6. Enter the desired concentration and final volume values into the dilution calculator, and it calculates the volume of cell suspension needed based on the live cell count for that sample. Alternatively, perform the calculation manually. Then transfer the required volume of cell mixture for these experiments into a new tube. 7. Spin the cell mixtures to pellet the cells and remove all the PBS. Resuspend in 3.6 ml of Gene Pulser electroporation buffer (BioRad Laboratories). Transfer 800 μl aliquots into tubes containing the appropriate siRNAs and mix gently. The cells are now ready for electroporation. 
Representative Results

Discussion
This article has demonstrated how to electroporate siRNAs into a difficult to transfect suspension cell line and how to follow gene expression in these cells. When doing this procedure it s important to remember to keep things as consistent as possible across all the samples.
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